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This paper uses data (wm Archer el al. (1989.
1994) and Megirian (1992). palaeontology and
preliminary mapping using phutogrammclnc
base maps al 1:2,000, 1 : 15,000 and 1:20,000 lu

inierprei stratigraphy and palaeogeography of
Oligoccne-Miocene sediments at Riversleigh. I

focus on Oligocene-Miocene sediments on D Site

and Gag Plateaus dated primarily through
biocorrelation with magnelostratigraphically
dated deposits in South Australia (Woodbumc ci

al.. 1994).

Archer el al. (1989) and Megirian (1992) fo-

cussed on D Site and Gag Plateaux, particularly

Codlhelp's Hill and Hal's Hill areas and the

northern Gag Plateau. I concentrate herein on the

northern D Site Plateau and the southern Gag
Plateau. I also builds on Archer el al.'s (1989")

observation on the Gag Plateau that it is possible

to correlate widely separated exposures of flat-

lying sediments. In areas where the sediments are

faulled or areas on Ihe margins of microbasins

where the beds are dipping, correlalion is limited.

All sites have been plotted onto ba.sc maps
lodged with the Vertebrate Palaecmtology Labo-
ratory, University of New South Wales. Queens-
land Museum and the Queensland National Parks

and Wildlife Service. I provide new infomialion

on relative U >pographic heights which contributes

to geological understanding of the region.

1 consider geographic sections of each plateau

and look al the geology of each section (Fig. 1)

noting the range of sediment types, presumed age
of the sediments based on palaeoniological evi-

dence and. where appropriate, topographic
heights.

The other area considered is the 'Mesas'. Iso-

laied erosiunul remnants of Tertiary sediment U

of the Riversleigh/Lawn Hill road. A number of
these sites appear similar in lilhology and stratig-

raphy to sites in the northern section of the D Site

Plateau.

1 recognise 3 sedimentary sequences (Verdon
Creek. Godlhelp's Hill and Gag Plateau). Tlw
Verdon Creek sequence is best represented in the-

northern section of D Site Plateau and consists uf
mainly System A sites ( Archer et al., 1989). Tl>c

Godthclp's Hill sequence occurs in the central

section ofD Site Plateau with System B sites. The
Gag Plateau sequence is best represented in the

northern section of Gag Plateau and contain.s

mainly System C sites but may also include Sys-

tem A sites. Recent fieldwork has indicated a Ittck

oi unilbrmily and continuity of the basal scdi-

itionis in Ihe northern section of Gag Plateau.

D SITE PLATEAU

The northern section includes Neville's Gar-
den/Burnt Oriering area and the major gully sy.s-

tern to the south of this area with sites such as

Quanturu Leap. Gillespic\s Gully and MIM. li

also includes sites on the caslcin edge of the

plateau (LSO and Dirk's Towers) as well as the

sites on the western edge (BIB). The southern

boundary is at or about Syp's Siberia Site to the

north of Godthelp's Hill.

The central section includes Godihelp's Hill,

Hal's Hill and other sites in the valley to the south

cast oflhese hills including White Hunter, ABKS,
Sticky Beak and W^^yne's Wok.
The southern section includes sites south of

Hal's Hill commencing with the Biggies Flics

Again Site, SM and TOTE Sites and Bone Reef,

Jeaneite's Amphitheatre and Chinatown Sites.
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D SITE PLATEAU GAG PLATEAU

North Section Central Section North Section South Section

VERDON CREEK
SEQUENCE

GAG PLATEAU
SEQUENCE

System C sediments

Uplift and Erosion

Sediments overlying

D Site level

Sediments overlying

D Site level

equivalents

GODTHELP'SKILL
SEQUENCE

(System B sediments)

D Site level

(System A) with

cave and related

deposits

System A
sediments

D Site level equivalents

(System A)

System A sediments

(inc. White Hunter)

System C sediments

Basal sediments.

? System A

Sequence of cave

deposits, fissure fills

and

stratigiaphic/shallow

pool deposits.

There is at least one

period of uplift and

erosioa

Sediments range in age

from ?System A to

System C

Overlying calcarenites

(Possible System A
sedin>ents)

Basal sediments with

White Hunter equivaleni

FIG. I. Generalised Riversleigh stratigraphy based on geological observations, biocorrclations and topographic

heights.

NORTHERN SECTION (VERDON CREEK
SEQUENCE).This sequence is best seen in the

area of Bitesanlennary, Burnt Ofiering and

Nevilie'sGarden Sites where it consists ofa basal

conglomerate, overlain by areniles and calcaren-

ites, up to 20rn thick. A 3m homogeneous lime-

stone, the D Site Limestone, overlies these sedi-

ments. Cutting into and lying on the D Site Lime-

stone are a series of cave deposits and possibly

related tufa deposits. A further series ofcalcaren-

ites are the highest units of this sequence.

The basal conglomerate consist of a series of
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FIG. 2. Verdon Creek Sequence, System A with possible Systems B and C, 'type' section in northern section of

D Site Plateau . Heights are in metres above sea level. Dashed boxes indicate relative positions of sites from
the Hal's Hill area in the central section.

massive or normally graded, matrix-supported

breccias and conglomerates and clast-supported

cobble and pebble conglomerates (Megirian,

1992). Archer et al. (1989) questioned whether

this conglomerate is contemporaneous through-

out the region, suggesting that it could represent

different, non-contemporaneous cycles of local

weathering. The thickness of conglomerate var-

ies considerably throughout the D Site Plateau.

There are several fossiliferous levels in the

overlying arenites and calcarenites (Fig. 2) dom-
inated by turtles, crocodiles, large birds and rare

marsupials (usually diprotodontids).

The lowest level at the northern end of this

section includes Low Lion and Phil's Fang Sites.

A distinctive 25m wide fossiliferous horizon at

the Low Lion level is at the same level as KJO
Site. The level is dominated by large bone frag-

ments similar in colour and preservation to fossils

from Low Lion Site.

Above this level at the northern extremity of the

Plateau are the IT and PA Sites which yieldedjaw

fragments of Yalkaparidon. These two adjacent

sites, which contain small terrestrial assem-

blages, are the only ones known from the lower

part of the sequence in this area. Although there
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are other fossiliferous assemblages at about this

level, they tend to consist of well- worn fragments

of aquatic vertebrates.

The next fossiliferous level includes LSO Site.

Above this are sites in the major gully in the

northern part of this section including Quantum
Leap, MIM and Sleph's Small Reward Sites.

Cooke (1997) considered the Quantum Leap Site

kangaroos to be most similar to others from Sys-

tem A or B assemblages; its stratigraphic position

and sedimentology suggest that it is a System A
assemblage.

Above these sites but below the D Site Lime-
stone level, is a higher more widespread fossilif-

erous level which includes Burnt Offering, Upper
Burnt Offering, VIP, Judith Horizontalis, Punky
Brewster, Gillespie's Gully and Dirk's Towers
Sites. These appear to be slratigraphically con-

trolled and do not represent a later incised de-

posit. While they are at the same topographic

level and appear to be horizontally bedded, they

may be of different ages.

Black ( 1 997a) suggested that Burnt Offering is

a System A site. Cooke ( 1 997) suggested it might

be a System B site; the macropodid fauna indi-

cates that it could be either System A or B. Black

{i997a) considered that Upper Burnt Offering is

a System B site but Neohelos n. sp. 1 is only found

in System A deposits. Black (1997a) considered

VIP to be a System A site on the basis of a

plesiomorphic zygomaturine. As yet, there is in-

sufficient data from the Judith Horizontalis,

Punky Brewster and Gillespie's Gully Sites to

allocate these and no clear evidence from Dirk's

Towers Site as to whether it is System A or B.

D Site Limestone is a distinctive marker bed

that outcrops over much of the D Site Plateau and
is characterised by a fossil assemblage of mainly

large vertebrates dominated by mekosuchine
crocodiles, dromomithids and diprotodontoids.

However, the stratigraphy of D Site (Tedford,

1 967) and of the ridge to the north of D Site, are

less readily interpreted because of extensive scree

slopes.

Archer el al. (1989) equated the D Site Lime-
stone and its fossil assemblages with their System
A. However, given further research since the mid
1980s and recognition of several fossiliferous

levels well below this marker bed, it is recom-

mended here that System A be expanded in con-

cept to include all of the lower sediments of the

Verdon Creek sequence.

A complex series of cave and possibly also tufa

deposits have been etched into the D Site Lime-
stone. This suggests a period of uplift or lowering

of the water table following deposition of the D
Site Limestone, followed by karst weathering of

the limestone to form caves and other sedi-

ment/fossil traps, and then infilling of these

microbasins. The best known cave sites are

Microsile and Biiesanlcnnary Site with the best

example of a tufa deposit being Neville's Garden
Site with sediment and fossils accumulating at

and beyond the entrance to a cave. However,
Neville's Garden Site may represent a strat-

igraphically controlled site which can be corre-

lated with Dirk's Towers or Judith Horizontalis

Sites from this section or possibly Wayne's Wok
and Greaser's Ramparts Sites from the central

section of this Plateau, Black (1997) and Cooke
(1997) assign this site to System B on its

diprotodontoids and macropodoids respectively.

A thin series of calcareniles overlies the D Site

Limestone and the cave and tufa deposits. How-
ever, fossils from these sediments are not com-
mon and only one site in this section. Black

Coffee Site (above Gillespie's Gully), has been

sampled. Us faunal assemblage has yet to be

analysed in detail.

Topographically, the base of this sequence at

the northern end of the Plateau is at 152m with

the lowest fossiliferous level at about 1 55 m (Low
Lion and KJO Sites). The base of the D Site

Limestone is at 1 75m. The highest point on the D
Site Plateau is at 202.7 m. Above Neville's Gar-

den Site, the highest point is 192m which would
give a thickness of at least 40m.

CENTRAL SECTION .The central section con-

tains the discreet, richly-fossilifcrous Godthelp's

Hill sequence which is separated both
stratigraphically and topographically from other

sediments in this section which are similar in

lithology and stratigraphy to the Verdon Creek
sequence. The Godthelp's Hill sequence may be

the equivalent of the cave and tufa deposits of the

Verdon Creek sequence. The other sediments

can probably be equated to the other Verdon
Creek sequence sediments.

GODTHELP'S HILL SEQUENCE. Because

they arc separated, possibly due to faulting

(Megirian, 1 992), from the main sequence it is not

clear whether the tufa deposits on Godthclp' s Hill

are the equivalent of the cave and related tufa

deposits of the Verdon Creek sequence. Although
faunal assemblages indicate a similar age, the

Godthelp's Hill sediments, which have been re-

garded as System B (Archer et al., 1989), are

regarded as a distinct sequence (Fig. 3). The
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GODTHELP'S HILL SEQUENCE VERDON CREEK SEQUENCE

Highest

Mid/High

Mid

View Delightful

Panorama
Ten Bags

Boid

Boid Site East

Helicopter

Mike's Potato Patch

CAVE DEPOSITS
Bitesantennaiy

Microsile

CAVE/POOL DEPOSITS
Neville's Garden

All occur at the D Site Level

Upper

CS
Inabeyance

Mike's Menagerie

Mid/Low

RSO
RV

Outasites

Souvenir

Others

G Spot, DDDD, Victor's Vacuum, Paul Willis, Dredge's Ledge

FIG. 3. Godthelp's Hill Sequence, System B with possible System B equivalents from the Verdon Creek

Sequence.
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200m

198m

I97m

196m

194m

192m

188m

179m

Jaw Junction

Henk's Hollow, Bob's Boulders, Grimes Site

No Name, Arthur's Seat, Golden Steph, Phalanger

Crusty Meat Pie, Skull, Neville's Riches,

Fireside Favourites, H?ny's Hun^

Flowstone Level: Bat sites: Bat Smear, Gotham City (E &
N), First Drop, Sticky Wicket. Other sites at or about this

level: Sue's Diprotodontid, GOH, Bird Bone, Group, Main,

Quentin's Quany, Courtney's Cache, Two Trees

Ringtail, Melody's Maze

Gag, LD'94, Jim's Jaw, Last Minute

Don Camillo

FIG. 4. Gag Plateau Sequence, System C, 'type' section in northern section ofGag Plateau based at Don Camillo

Site. Heights are in metres above sea level. Sites to be plotted: Archie's Absence, Archie's Parlour, Bemie's
Bedford, Kangaroo Jaw, Lockwood's Link, and Bruty and the Beast.
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thickness of ihe sediments on Godthelp's Hill has

been estimated to be 7m (Archer et al., 1989) to

1 2m (Megirian, 1 992). Detailed photogrammetry
of the area indicates that the estimate of 12m is

more accurate.

OTHER SEDIMENTS IN THIS SECTION.
These sediments are around Hal's Hill to the

south of Godthelp's Hill. Hiatus Site, the lowest

in this area, is just above Precambrian sediments

on the northern side of Hal's Hill. Although there

is some doubt about its position because of fault-

ing, it appears to be a base level. Black (1997a)

notes that Silvabestius michaelbirti from Hiatus

South Site is the most plesiomorphic zygomatur-
ine known. Stratigraphic and topographic posi-

tion and faunal assemblage suggest that White
Hunter Site on the south side of Hal's Hill is very

low in the sequence. However, its lithology dif-

fers Irom that of Hiatus Site and the basal sedi-

ments in the northern section of the Plateau.

Black (1997a) indicates that Hiatus South Site

belongs to System A. Cooke (1997) considers it

a System ?A/B Site because several macropodoid

species from White Hunter Site are also found in

other undoubted System A and B sediments.

However, there are also 5 unique macropodoid
species from this site. Myers & Archer (1997)

indicate White Hunter Site is the only one at

Riversleigh that contains ilariids. Taken together,

these suggest that White Hunter either represents

adistinct interval of time or, if contemporaneous,
a different ecosystem. I suggest that White
Hunter Site is a basal System A deposit.

There are no distinctive fossiliferous levels im-

mediately above either Hiatus or White Hunter

Sites. The next site up section may be Sticky Beak
Site which is a lower level than the D Site Lime-
stone equivalent, approximately at the same level

as Boles' Bonanza Site. Black (1997a) suggests

that Sticky Beak Site belongs to System A.

The next level up is immediately below the D
Site Limestone level equivalent. In this section,

Wayne's Wok and Greaser's Ramparts Sites are

at this level and may be correlated with Dirk's

Towers and Judith Horizontalis Sites from the

northern section. Both Black (1997a) and Cooke
(1997) consider Wayne's Wok Site to be low in

System B. However, this site contains a number
of species that are found in Systems A and B. The
age of Greaser's Ramparts Site is also unclear and

more palaeontological information is needed.

Black (pers. comm.) recognised a phascolarctid

from this site, that is the most primitive from the

Australian Tertiary.

In this section, the only D Site Limestone
equivalent site is Neville's Pancake Site (with a

plesiomorphic meiolaniid turtle; Gaffney et al.,

1 992). Fig Tree Site, with the most plesiomorphic

zygomaturine Nimbadon\ Hand et al., 1993 is

straligraphically below Neville's Pancake Site.

Both sites are NE of Hal's Hill.

Above the D Site Limestone level, in the over-

lying calcarenites, only Judy's Jumping Joint site

has been sampled. This site is a localised con-

glomerate found on the crest of Hal's Hill and
belongs to System B. However, because the rela-

tionships are not clear, it is not possible to deter-

mine at present whether these calcarenites

represent System A or B.

SOUTHERN SECTION. There has been rela-

tively limited exploration in this section of the

Plateau with preliminary fieldwork indicating a

thin series of sediments. Sites such as Bone Reef
and Jeanelte's Amphitheatre are as yet largely

unassessed. They are dominated by large animals

more or less of the same kind (but far more
abundant) that characterise the D Site Limestone

at, for example. Site D. Black (1997a) considers

these two sites System A deposits. Immediately
below these are fossiliferous sediments. Two
other sites collected from this region are China-

town, which produced a System B assemblage,

and a possible cave deposit with a rich bat fauna.

SM and TOTE Sites, in the northern part of this

section, are dominated by large vertebrates.

GAG PLATEAU

The northern section includes the vast range of

sites at the northern end of the Plateau including

Golden Steph, GOH, LD94 and First Drop. The
central .section is relatively barren apart from
Wang Site and this relative lack of sites is its

defining feature. The southern section includes

AL90, COA, Dunsinane, Dome, JC, Encore and

others. The northern boundary of this rich south-

em section is at Peter the Pilot Site.

NORTHERN SECTION (GAG PLATEAU SE-

QUENCE). Based on a composite section starting

with Don Camillo Site at the base (near the north-

ern point of this section), up through Gag Site to

Jaw Junction Site at the top, together with equiv-

alent sites at the appropriate levels at the northern

end of this section, the Gag Plateau sequence was
considered (Archer et al., 1989) to consist of

fossiliferous basal sediments overlain by
calcarenites and a series of tufa and 'deep water



110 MEMOIRS OFTHE QLEENSLAND MUSEUM

poor iltrposiis which, in soiiw ca&cs, coniain di-

verse faunal assemblages. However, this se-

quence contains a complex vanely of basal

scdimenis. At Don Camillo sue. which was con-

sidered ihe straiigraphic cquivalcni of the D Site

Limestone, significantly diflerenl iithologies are

present. At the eastern end of this section is a

rossilifen)uscongloineraie and ai the western end
a vertical sequence of richly lossiliferous sedi-

ments. Overlying the Prccambiian is a thin se-

quence of arenaceous sediments overlain by
fossiliforous calcareniies which in turn arc over-

lain by (?)wcaihercd lateritic sediments. These
arc overlain by the 'lypical' calcareniies which in

some pUures have rich vertebrate assemblages.

However, noneofihese sediments are apparently

continuous across the nonhcrn section of the Gag
Plateau. Some of these basal sediments may be

lateral equivalents of System A sediments in Ihe

Verdon Creek sequence

While the basal sediments vary considerably,

there is apparently more uniformity higher m Ihe

sequence including the tufaand 'deep water poof
deposits of Archer et al. ( 1 98^). The lufa deposits

Such as Gag, Henk's Hollow and Golden Sleph

Sites, arc dominated by ]ciTcsiriai faunas. In con-

trast, ihe 'deep wuier pool' deposits, such its

Crasty Meat Pie. Qu^^nlin s Quiury. Bi>b's Boul-

ders and Ringtail Sites arc dominated by aquatic

faunas.

Don Camillo Site is at approximately 179m
with the highest point al 2fJlni (Jaw Junction

Site), giving a ftiai;imum thickness of 22m as-

suming the beds arc hori/.ontal. Gag, Last Minute
and LD'y4 Sites are all al lS8m with the erosional

break recognised by Archer et al. (1989) and
Mcgirian (1992) at 194m. The only sites with

signilkanl bat accumulations (Gotham City,

Sticky Wicket, fiat Smear and Tirst Drop Sites)

arc found at this level (Fig. 4j.

CENTRAL SECTION. Only Wang Site is known
from this section, with no clear 'dividing line*

between the noriherii and soulhern sections.

However. sedin>enLs in the southern section differ

in the type and extent ul their lithologies and
faunas,

SOUTHERN SECTION. The straiigraphy of this

section is complex. Unlike the northern section of

the D Site Plateau or the upper northern section

of the Gag Plareau, the series and types of sedi-

mcnis m the southern section are appatently not

limited in lateral extent, often significanlly differ-

ent in age and dn not appear U) he hori/onlally

bedded. This makes it p<?inicularly difYlcuIt io

coiTclatc this section with others (Fig. 5). Pal-

aeonlologicaJ evidence from this section allows

some correlations.

The oldest recognised sediments are at Dunsin-

ime Sile (and equivalents) with plant and animal

fossils. These sediments arc tiveriam by less los-

siliferous calcareniies into which are incised

richly fossiliferous cave and fissure fill deposits.

Dunsinanc, Sue's Rocky Road. Custard Tart

and Bcrnie's Cooking Pol Sites may represent ihe

oldest from the Gag Plateau, possibly System A,

on Ihe basis of correhilion of mammals with

W^hite Hunter Siie (Arena, 1997; Cooke, 1997).

Fossils are nut common in the overlying

calcareniies at Anna's Horribilis, Two Gloves,

Anton's Pi\ic, Arachnid Ridge and DonU Ask
Me Sites, all of which have yel lu be studied in

detail but are probably System A sites. Faunas

and lithologies indicate cave deposits at Dome,
AL'90, Peter the Pilot. Crcaser's Crouch and
Angela's Bat Pale Sites, Fissure till deposits such

as COA and Keith's Chocky Block Sites arc

easily recognisable because of their lithologies.

Jim's Carousel and Encore Sites could represent

lufa deposits incised into a pre-existing Tertiary

limestone.

While the lithologies and environment ofdepo-

sition oi' many oi" these sites are similar, it is clear

thai ihey represent a wide range of ages- Black

1 1997a) suggests that AL*90, Jim's Carousel and

Dome Sites may all be System C deposits. Black

( 1 997a) suggests^ thai COA Site may be a System

A Stic, but Cooke (1997) suggests it is either

System A or B. A. Gillespie (pers. comm.) con-

siders it to be System B. Bncore Sile despite being

lilhologically very similar lo v>iher sites in the

area, is early late Miocene, System C fArcher cL

al.. 1994; Black. 1997b).

liNVIRONMENTS OF DEPOSITION AND
PALAF.OC.EOGRAPHY

The Tcrtiairy lin)csione dcjitisits of the Gregory

River area arc freshwater fluvio-lacuslrine depos-

its. Archer el al. (I9S9) recognised a complex
scries of lacu.sirine, alluvial, travertine and cave

deposits while Megirian (1992) has documented
alluvial, tufa and karst fades.

I agree with these views antl proix>sc thai a

cycle of .sedimentation/eitjsion thai involves: I,

uplift and or lowering of the water table; 2, ero-

sion and development of a karSL landscape; 3,
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Central Section

Wang Site

Southern Section

Cave Deposits Fissure fills Stratigraphic/Shallow Pool Deposits

Peter the Pilot,

Greaser's Crouch (CC)
Upper CC

Nicole*s Boulders W
AL'90

Captain Androgen
Jolly Roger

Bernards Belted Belfiy

Angela's Bat Pate

BatEeik
Anne's Bat Room
Dome (N & S)

Jeanette's Bat Stuff

COA
Keith's Chockv Block

Arachnid Ridge*

Nicole's Boulders

JC Sites

Not JC8
Anna's Horribilis*

Two Gloves*

Encore

Angela's Sinkhole

Don't Ask Me*
Anton's Pixie*

Dunsinanc, Custard Tart, Sue's Rocky Road,

Bemie's Cooking Pot

Equivalent to White Hunter Site on D Site

Plateau

FIG. 5- Gag Plateau Sequence, ceniral and southern sections. The age of these sites is iinclear(apart perhaps t'rom

Dunsinane Site and its equivalents) although there is evidence that there is a range of different ages represented.
Deposits marked * appear to represent faunas from the caicareniies which overlie the Dunsmane Site and its

equivaleni.s.

subsidence and or raising of the water table; 4,

sediment accumulation within the karst terrane

and surrounding basins. This 4-slage cycle oc-

curred at least 3 limes during Oligo-Miocenc time

at Rivcrsleigh. Each new cycle may have been

initiated by mmor tectonic activity that may have

been responsible for changes in the

hydrogcologic system. Megirian (1992) noted

faulting on Godthclp's Hill which may have been

responsible for deposition of the basal conglom-

erates as a debris flow.

Following initial observation by B. Cooke that

Tertiary limestone on the mesas not uncommonly
rest directly on Precambrian quarlzite, M. Archer

demonstrated that there did not appear to be any-

where on either the D Site Plateau or the Gag
Plateau where Tertiary sediments directly over-

lay the Cambrian limestones. In a number of

places, however. Tertiary sediments can be found

adjacent to Cambrian limestones (e.g. Microsite

which is topographically situated between a high

of Thornionia Limestone to the wesi and D Site

Limestone to the east) which suggests that karst

topography of Cambrian limestones may have

controlled sedimentation palterns in the Tertiary.

1 suggest that the basid iu-enaceous sediments

and the ovcrlymg caicareniies were dcpt)siled in

an alluvial fan/braided stream envirimmeni-
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C3ivcD the oulcmp paLicm. h is likdy Lhat tbc

Mfe;iiiis (Itjwod in a tionheuxierly dirccTion. A>
Mcgirian l !992) has noted, fossils arc not com-
nvon in this lype of 4?nvin:>nineni. However, in

Mime paas of this environment, possibly in

swump areas or stagnuni water away from Ihe

forest, assemblages of large aquatic and Icnrs-

liial animal fossils accumulalcd. in other ureus

freshwater limestone tufa pools developed in or

at the edge of the rainforest hut these are rela-

lively rare. The level eonlaining rich fatinas fron)

sites such as Dirk's Towers. Greaser's Ranipaits.

Judith Hori/onialis and Bumi OlTering Sites, is a

notable example. These sites arc often found in

giiilies today because they arc more easily weath-

ered than the suirounding more resistant sedi-

ments. There does not appear to beany breaks in

this part of the set|uence and it is suggested that

this sedimentation continued until (?)iectonic ac-

livily or a raised water table led to the empond-
meni of larger lacustrine bodies of walerin which

accumulated the sedimenis (e g.. die DSiie Lime-
stone) exposed at localities such as D Site. These
sediments are fairly uniform in lithology upart

from Ihe northeaslcm corner of the D Site Plateau

(near the Lawn Hill roail and Vcrdon Creek)

wlverc there is a high percentage ol quartz grains

sug^es^ing a Precambrian source to the nooh-
casl. Large vertebrates, including crocodiles and
turtles, tire common in this limestone which is

c^msidcrcd ui represent an open lake or swamp,
at sotne- distance from the rainforest. This would
cxjilain the scarcity of tcitcstrial faunas espc-

ciaJly when compared to the shallow pool tufa

(tcpr^iis (Archer ci at., 19H9)-

Renewed tectonic uplift and/or a lowering of

the water table resulted in renewed devclopmcnl

uf a kiusi tandscai>e in the Tertiary as well as

Cambrian linKstoncs. This enabled formation of

cavesand Iheii subsequent filling with fossilifer-

ous deposits fc.g. Micawite and Bitesantennary

Site), ds wel I as deposits formed at cave entrances

(e.g. Neville's Garden Site where fragments of

speleothems (straws) and in sUu triivcrtine rills

and small stalagmites have been foutid),

Godthelp's Hill sequence is regarded as a sep-

arate unit, which may ite equivalent in part to

these cave deposits. Lithology of the sediments

and the fossils from sites on Godthelp's Hill

suggest tufa deposits ihiU iiccumulated over a

period oi time.

The uppermu-si scries of calcoxcnitcs in the

Verdon Creek sequence sug^e^l a return to the

alluvial braided vinfara facies. possibly following

erosion of the karsi landscape. These s^dinfients

may be the lateral equivalents of Ihe System C
sediments at ihe northern end (»f the Gag Plateau,

or alternatively they may be part oi' System A.

System B faunal assemblage from the conglom-

erate at Judy's Jumping Joint SiiedLK^s not enable

iiiiy definite conclusions lo be drawn because the

relationship of this Site to the surrounding sedi-

ments is unclear.

The basal sediments at the northern end of the

Gag Plateau vary from fossilifcrous conglomer-

ates to arenaceous sediments and weathered lai-

eritic sediments. These sediments are overlain by

culcarenites that suggest an alluvial braided

stream facies. and a fossil-rich tufa and deep pcx)l

(aquatic) deposits. Like similar deposits in the

Verdon Creek sequence, the tufa deposits appear

to have accumulated in and around shallow ter-

restrial pools. There is no cleat pattern evident in

the distribution of these two types of shallow

water tula und deep water deposits, Thetts is also

a significant eru^iimul break in the sequence that

can be rxicognised in the field by flowstone and
travertine deposits. Palaeonlological evidence

also indicates a significant break between the

upper and lower parts of the sequence in this arra

and it may be no coincidence lhat the only sites

in this area which contain significant bat accumu-

lations are at tins level. This suggests another

cycle of uplift and or lowering of the water lablev

cave developmenis cuve fill, and erosion before

sedimentation recommenced.
In contrasi. there are apparently no similar se-

quences of shallow water tufa or deep pool de-

posits at the southern end of the Gag PJalcau-

Isolatcd sites such as Jim's Carousel Site, how-
ever, may be of this type. It is not clear if the

sediments at the northern end are equivalent to

the main sequence of sediments at the southern

end of ihe Plateau,

Mammals from Dunsinanc and related sites at

the southern end ol the Plateau, which appeal to

represent basal sediments, suggest correlation

with While Hunter Site, a probable System A
assemblage (Arena, 1^)96. 1997). These sedi-

ments arc overlain by a scries of cakareniics

which were probably deposited in an aJluvial

j'an/braidcd stream cnvironmcni. Associated with

the caicarenites are cave and fissure fill deposits

which have been incised into the earlier Tertiary

limestones indicating that a karst landscape had

already been formed. The age of these cave and

fissure fill deposits appears to range considerably

with .some (e.g., Encore Site) being the youngest

Oligo-Miocene sediments in the region.
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On ihc basis of (he lussil fauna^i. Archer ei al.

(1989. 1994) suggested ihat rainforest covered

the region al least during Ihc early to middle

Miocene. Archer (pcrs. conirn.. 19%) suggests

that there is much less f.ninal evidence for raint"t>r-

est being ubiquitous during the late Oligocenc.

Other researchers support this view although

there seems to be evidence Ihiil this rainfonesl was
unlike an> found in Ausiialia today and thai the

rainlbresls of New Caledonia or mid-montatic

Papuii Now Guinea may be more smiilar. Boles

( 1997) and While (1997) suggest that ihefc were

jiomc patches oi open forest. Mcgirian (1992)
suggested Ihc rainforest was a refugium confined

to the proximity ol perennial, .spring-led streams.

He concluded thai the palaeoclm»;ne was rela

tivcly dry, perhaps semi-arid, despite the fact thai

Ibc sediments were considered to be charactcris-

Ijc nf humid alluvial fans. Archer et al. (1995)

refuted this suggestion on faunal evidence.

Creaser (1977) has also showed ihai ahhoiigh

calclilhilcs, terrigenous clastic rocks in which
carbonate fragments dtiminale, form mainly in

alluvial fans in arid/scmi-arid andglacial/pcrigla-

cial environnienls. they are also forming today on

the Huon Terraces in Papua New Guinea where
tcctonism and climate both appear to influence

Ihe accumulation of the caklithilcs. The Huon
Terraces arc tn a rainforest environment with

2(X)0-2500mm of rain per annum. The rainfall has

a marked peak in December to Februiiry, with the

nearby mountain ranges forming a rainshadow,

and a pronounced dry season al other times of the

year. While th^rc are differences between the

Huon TciTaccs and the Gregory River region, it

is possible for a species-rich rairU'uresI lo exist »n

an area of tectonic activity and produce the full

range of sediments cvideni in the Gregory River

basin. Although there is no evidence for seitson-

aliiy in the early to middle Miocene sediments of

Rjvcrsleigh, growih nngs in wood fragmtrnis

(Wothofaiitts sp.) from Dunsinane Siic suggest

seasonalily (Jane O'Bnen. pers. comm.) or at

least episodic changes in growth rates. Unfortu-

nately, the age and relative stratigraphic position

of these fragiuenls is in doubt (Arena. 1997).

They could be cither late Oligocenc or laic

Miocene, both icehouse intervals (Frakcs &
Macgowran. 1987) when rainforest is less likely

to have characterised the regii^n. The plants oi

Dunsinaiie Site may have grown on the edge of a

forcM clearing, sum^arvding the Dunsinane b^-idy

of water
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research al Rivcrsieigh has come from the Aus-
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F*iy Ltd; Surrey Beauty & Sons Ply Ltd; Ihe

Riverslcigh StK'icty Inc.; and private supporters

including Elaine cWk. Margaret Beavis, Martin
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Scott-Orr. Viial assistance in the field has con>e

from many hundreds of volunteers as well us staff
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